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Abstract:  Examining two iterations of a teacher professional development workshop series, a qualitative inquiry into the extent to which teacher espoused knowledge and in-use teacher knowledge was affected by teaching technology skills concurrently and separately with the problem-based learning model was examined.  Using data collected from pre-post surveys and journals, a stratified purposeful selection of three participants from both workshop iterations were selected based on overall PBL and self-reported technology knowledge scores. 

Introduction
The rapidly emerging and evolving CyberLearning Infrastructure (Ainsworth et al., 2005; Pea et al., 2008) increasingly provides instant access to a growing network of high-quality, online learning resources for teaching and learning. With these resources users access, create, connect, and share knowledge in ways that can fundamentally transform educational practice and deepen learning in the disciplines (Greenhow, Robelia, & Hughes, 2009).

However, within this environment, several contextual factors limit the extent to which teachers adopt the technologies, resources, and pedagogical skills necessary to make their own contributions to CyberLearning environments. Teacher professional development (PD) has long been used as a way to increase teachers’ knowledge and skills, and many studies have demonstrated its positive effects on instructional practices and student learning (Borko, 2004). However, while much is known about characteristics of effective PD, these are not precise enough to guide practice (Wayne et al., 2008). Also, depending on the structure, PD learning may not always be aligned in later practice (Penuel, Fishman, Yamaguchi, & Gallagher, 2007). As such, much work remains in designing PD models and their enactments to help teachers gain these needed 21st century skills. 

Research Purpose and Question
The purpose of this presentation is to report about a qualitative study undertaken to examine the effects of a technology-oriented teacher professional development model on espoused versus in-use teacher knowledge. Espoused knowledge is teacher knowledge what is expressed when teachers speak about teaching, or their mental model of teaching, versus in-use knowledge, which is knowledge used when actually teaching (Strauss, 1993). The PD model aimed to help teachers to learn to design effective inquiry learning activities for their students using online learning resources. To investigate the PD model’s impact, we report results from two, consecutive enactments. In the first enactment, teachers learned problem based learning (PBL) design skills concurrently with the technology skills, while in the second, the needed technology skills were presented prior to learning about PBL. PBL is a form of inquiry where the teacher, acting as facilitator, gives small groups of students an authentic problem to solve using a set of resources. The question we look to answer is: what is the impact on the alignment of learning new technology and pedagogical skills concurrently versus learning them separately on espoused versus in-use knowledge?  

Context
	The technology context of this study, along with online learning resources, is the Instructional Architect (IA). The IA is a web-based tool that allows teachers to find online learning resources, annotate around them, and create online materials with them (Recker, 2006). 

	To capture espoused knowledge participants are asked to fill out post survey with a combination of likert-scale and open-ended questions. They also spend time reflecting on their use of the instructional materials they created with students which captures in-use knowledge. In the first enactment this reflection took the form of a structured journal written during the design and implementation process and in the second enactment this took the form of a journal written after implementation. While the prompts given for the reflection in the two enactments were different, all participants were asked to reflect on their use of the IA and use or non-use of problem based learning thus those common elements will be the discourse for analysis and not all prose.

Methodology
Qualitative data was collected from the post survey and workshop reflections. A stratified purposeful selection of the cases to be analyzed was made based on overall PBL score and self-reported technology knowledge scores. A total of three cases (high, medium and low) were analyzed from each implementation. Along with the reflection papers and journals, two questions from the post survey were analyzed that asked participants about their espoused technology knowledge and knowledge of PBL. This data was coded and given a descriptive look utilizing the constant comparative model (Corbin & Strauss, 2008). 

Categories for analysis were broken into two general headings, espoused technology knowledge, and PBL. Technology knowledge  comments on the post-survey were broken into six general categories which emerged from themes in their responses: resources access, technology knowledge, time, technology integration to pedagogy, dissemination of technology, and the need for alternatives should something not function with the technology.  Definitions of PBL on the post-survey were broken into six categories correlating to the presented definition of PBL from the literature (Barrows, 1986; Savery, 2006): use of a problem, a real or authentic problem, teacher as facilitator, exploration of the problem, use of resources, and synthesis.  To check for alignment across the data sources, percentages of the number of times the specific categories were mentioned was figured.

Results
The results found that the first enactment – pedagogy and technology combined – showed greater alignment between espoused and in-use technology and PBL knowledge than the second enactment – pedagogy and technology separated.  Specifically the analysis showed that discussions of basic technology knowledge, access to resources, having an alternative plan if the technology breaks were almost identical in the first enactment. The first enactment showed complete alignment of espoused versus in-use knowledge across the major facets to PBL: use of a problem, teacher as facilitator, exploration as a part of the learning process, and synthesis at the end of the PBL process. Across the second enactment – technology and then pedagogy – there was a disconnect between espoused versus in-use knowledge. Participants showed a greater propensity for being able to describe the facets of PBL than demonstration of actual use of it in the classroom. 
Conclusion
	While this study is a small sample, it shows that combined technology-pedagogy model results in greater alignment of what teachers say they know versus how they actually use technology in the classroom. There is some evidence that if a combined technology-pedagogy model is used that workshop participants will be able to take the knowledge gained to a deeper level and thus be more likely to use it in practice. Knowing this will inform design of the workshop model. With this we will work to provide better tools, and more productive professional development opportunities, so that teachers can integrate the technology in their classrooms more effectively.

This presentation will discuss the two workshop models, the results of the study.
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